A series of 3, [1]-benzopyran analogues modified at the pyran 1,2-double bond were synthesized. The corresponding dihydro and (±)-cis-diol derivatives were converted into diacetate and cyclic carbonate upon acylation. The title compounds were characterized by spectroscopic analysis and screened for their antimicrobial activity in vitro.
Chromenes are widely distributed in nature and vary greatly in structural complexity, as well as functionality [1] [2] [3] . The members of this class of compounds have been shown to possess interesting antimicrobial properties, such as antibacterial activity displayed by cordiachromene A isolated from Aplidium antillense [4] and methylripariochromene A isolated from Eupatorium riparium [5] . On the other hand, compounds bearing a thiophene nucleus have been attributed to have antibacterial [6a-b] , antifungal [7a-b] , and antiviral [8] activities. Their lipophilicity and low level of toxicity make them a privileged moiety in therapeutic chemistry.
In a previous work, compounds bearing a benzofuran moiety condensed with a chromene motif, namely 3,3-dimethyl-3H-benzofuro [3,2-f] [1]benzopyrane 1 and its dehydrogenated byproduct 2 were revealed to be more active than the isoniazide on Mycobacterium smegmatis, and showed a good activity on M. tuberculosis in vitro [9] . These promising results prompted us to synthesize a new heterocyclic system associating chromene with a benzothiophene moiety. In this series, the replacement of the benzofurane oxygen atom by sulfur to form benzothiophene appeared to us as a logical step toward optimizing the biological activity. The current study investigated the synthesis and antimicrobial activity of novel
The synthesis of the required corresponding 2-hydroxydibenzothiophene 5 was achieved in good yield, by direct bromination of commercial dibenzothiophene 3, followed by treatment of 2-bromodibenzothiophene 4 in the presence of barium hydroxide in water under pressure. Based on previous synthetic experiments in the dibenzofuran series, the synthesis of 8 was envisioned through Claisen rearrangement of an intermediate dimethylpropargyl ether 7. Thus, treatment of 2-hydroxy dibenzothiophene 5 with 3-chloro-3-methylbut-1-yne 6 in alkaline medium gave the required 2-(1,1-dimethyl-propargyloxy)-dibenzothiophene 7. Thermal cyclization, performed by heating 7 under reflux in dichloromethane, afforded the desired 3,
The (±)-transdiol was obtained by oxidation with potassium permanganate followed by reduction with NaBH 4 . On the other hand, the use of the osmium tetroxide oxidation with N-methylmorpholine N-oxide to regenerate the oxidative agent gave the corresponding (±)-cisdiol by catalytic oxidation of 6. Treatment of both trans-and cis diol analogues with acetic anhydride afforded the diacetate analogues 9 and 13 in good yield. In a similar way, acylation of the diol 10 with N,N'-carbonyldiimidazole in 2-butanone under reflux gave the cyclic carbonate 12 (Figure 3 ). In order to realize the reduction of 11 we used samarium metal as reducing agent in the presence of ammonium chloride under sonic wave, as described by Yadav [10] . Thereby (±)-cisdiol was obtained in high yield with the corresponding sulfoxides reduction product 15. The potential antimicrobial activity of compounds 5 and 8-17 towards three fungal and one bacterial standard strains was investigated. Pyranodibenzothiophenes exhibit relatively poor activity against Candida sp. and 2-hydroxydibenzothiophene 5 is slightly active against Staphyllococus aureus (Table 1) .
892 Natural Product Communications Vol. 7 (7) 2012
Serbetci et al. 
Experimental
General: Mass spectra (MS) were recorded with a Nermag R-10-10C spectrometer using desorption-chemical ionization (90 eV) (DCI-MS; reagent gas: NH3). UV spectra (kmax in nm) were recorded in spectroscopic grade MeOH on a Beckman Model 34 spectrophotometer. IR Spectra (mmax in cm 1 ) were obtained from potassium bromide pellets on a Perkin-Elmer 257 instrument.
1 H NMR spectra were run at 400 MHz and 13 C NMR spectra at 75 MHz, using Bruker Avance-400 and AC-300 spectrometers, respectively. The coupling constant (J) values are given in Hertz. When necessary, the signals were unambiguously assigned by 2D -1,2-Dihydro-1,3-dioxolo-[4,5-h]-3,3-dimethyl3H- 35 (m, 1H, H-11), 7.9 (m, 1H, H-8 
